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VMware Player

Virtual machine: NS2
Password to run: 123
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VMware Player (con’d)

Password: 123
Or run Guest Session
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Sizing Router Buffers

Open Terminal: <Ctrl>+<Alt>+<T>
Change directory: cd Documents
Run simulation: ns tcp.tcl
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Sizing Router Buffers (cont’d)

Bottleneck router buffer size = 36 packets
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Sizing Router Buffers (cont’d)

Open: trace

Roman Dunaytsev (SUT) P2P Networks Lab № 2 9 / 51



Sizing Router Buffers (cont’d)

Time: from 2 to 12
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Sizing Router Buffers (cont’d)

Time: from 2 to 12
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Sizing Router Buffers (cont’d)

Packets sent: 9950 - 1600 = 8350
Throughput: 10.02 Mb/s
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Sizing Router Buffers (cont’d)

Packets lost: 7
Packet loss rate: 7 / 8350 = 0.00084
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Sizing Router Buffers (cont’d)

Edit: tcp.tcl
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Sizing Router Buffers (cont’d)

Trace: maxseq_
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Sizing Router Buffers (cont’d)

Rerun: tcp.tcl
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Sizing Router Buffers (cont’d)

Open: trace
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Sizing Router Buffers (cont’d)

Time: from 2 to 12
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Sizing Router Buffers (cont’d)

Time: from 2 to 12
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Sizing Router Buffers (cont’d)

Packets received: 9887 - 1544 = 8343
Goodput: 10.02 Mb/s
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Sizing Router Buffers (cont’d)

Edit: tcp.tcl
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Sizing Router Buffers (cont’d)

Trace: rtt_
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Sizing Router Buffers (cont’d)

Rerun: tcp.tcl
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Sizing Router Buffers (cont’d)

Open: trace
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Sizing Router Buffers (cont’d)

Cut: first 2 seconds
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Sizing Router Buffers (cont’d)

Save: trace
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Sizing Router Buffers (cont’d)

RTT average: 0.046 s
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Sizing Router Buffers (cont’d)

Edit: tcp.tcl
Bottleneck router buffer size = 18 packets

Roman Dunaytsev (SUT) P2P Networks Lab № 2 28 / 51



Sizing Router Buffers (cont’d)

Time: from 2 to 12
Throughput = ? Packet loss rate = ? Goodput = ? Mean RTT = ?
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Sizing Router Buffers (cont’d)

Bottleneck router buffer size = 36 packets
Throughput = 10.02 Mb/s
Goodput = 10.02 Mb/s
Packet loss rate = 0.00084
RTT = 0.046 s

Bottleneck router buffer size = 18 packets
Throughput = 9.99 Mb/s
Goodput = 9.99 Mb/s
Packet loss rate = 16 / (9901 - 1579) = 0.00192
RTT = 0.030 s
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Sizing Router Buffers (cont’d)

Edit: tcp.tcl
Bottleneck router buffer size = 9 packets
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Sizing Router Buffers (cont’d)

Time: from 2 to 12
Throughput = ? Packet loss rate = ? Goodput = ? Mean RTT = ?
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Sizing Router Buffers (cont’d)

Bottleneck router buffer size = 36 packets
Throughput = 10.02 Mb/s
Goodput = 10.02 Mb/s
Packet loss rate = 0.00084
RTT = 0.046 s

Bottleneck router buffer size = 18 packets
Throughput = 9.99 Mb/s
Goodput = 9.99 Mb/s
Packet loss rate = 0.00192
RTT = 0.030 s

Bottleneck router buffer size = 9 packets
Throughput = 9.45 Mb/s
Goodput = 9.42 Mb/s
Packet loss rate = 26 / (9355 - 1482) = 0.00330
RTT = 0.024 s
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Sizing Router Buffers (cont’d)

Edit: tcp.tcl
Bottleneck router buffer size = 2 packets
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Sizing Router Buffers (cont’d)

Time: from 2 to 12
Throughput = ? Packet loss rate = ? Goodput = ? Mean RTT = ?

Roman Dunaytsev (SUT) P2P Networks Lab № 2 35 / 51



Sizing Router Buffers (cont’d)

Bottleneck router buffer size = 18 packets
Throughput = 9.99 Mb/s
Goodput = 9.99 Mb/s
Packet loss rate = 0.00192
RTT = 0.030 s

Bottleneck router buffer size = 9 packets
Throughput = 9.45 Mb/s
Goodput = 9.42 Mb/s
Packet loss rate = 0.00330
RTT = 0.024 s

Bottleneck router buffer size = 2 packets
Throughput = 2.11 Mb/s
Goodput = 2.01 Mb/s
Packet loss rate = 83 / (2098 - 339) = 0.04719
RTT = 0.021 s
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Sizing Router Buffers (cont’d)

Edit: tcp.tcl
Bottleneck router buffer size = 72 packets
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Sizing Router Buffers (cont’d)

Time: from 2 to 12
Throughput = ? Packet loss rate = ? Goodput = ? Mean RTT = ?
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Sizing Router Buffers (cont’d)

Bottleneck router buffer size = 72 packets
Throughput = 10.03 Mb/s
Goodput = 10.03 Mb/s
Packet loss rate = 2 / (10032 - 1670) = 0.00024
RTT = 0.081 s

Bottleneck router buffer size = 36 packets
Throughput = 10.02 Mb/s
Goodput = 10.02 Mb/s
Packet loss rate = 0.00084
RTT = 0.046 s

Bottleneck router buffer size = 18 packets
Throughput = 9.99 Mb/s
Goodput = 9.99 Mb/s
Packet loss rate = 0.00192
RTT = 0.030 s
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Sizing Router Buffers (cont’d)

Bottleneck router buffer size = 18 packets
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Sizing Router Buffers (cont’d)

If the buffer never goes empty, the router must be sending packets
onto the bottleneck link at the maximum rate of this link
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Sizing Router Buffers (cont’d)

Bottleneck router buffer size = 21 packets
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Sizing Router Buffers (cont’d)

Overbuffering is a bad idea!
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Bandwidth-Delay Product

Bandwidth-Delay Product (BDP) =
= bottleneck link speed (in b/s) × RTT (in seconds)

BDP =
10 · 106 × 20 · 10−3

1500 × 8
≈ 18
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Sizing Router Buffers (cont’d)

rwnd = BDP
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Sizing Router Buffers (cont’d)

Nor buffer overflows, nor large queues
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Sizing Router Buffers (cont’d)

rwnd < BDP
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Sizing Router Buffers (cont’d)

Under-utilization of the bottleneck link capacity
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Sizing Router Buffers (cont’d)

ssthresh ≪ BDP
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Sizing Router Buffers (cont’d)

Prematurely switching from slow start to congestion avoidance
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